Chemical genetic analysis reveals the effects of NMU2R on the expression of peptide hormones.
Neuromedin U 2 receptor (NMU2R) plays important roles for the regulation of food intake and body weight. However, the molecular mechanism underlying the action of NMU2R has not been clearly defined. We have taken chemical genetic approach to examine the involvement of peptides in the regulation of NMU2R effects. A cell-based reporter gene assay has been developed and used for the screening of human NMU2R agonist. Three natural product compounds, EUK2010, EUK2011 and EUK2012, were identified that could activate the reporter gene expression in the cell-based functional assay. Although these compounds showed high EC50 at hundreds micro-molar range, in vitro pharmacological analysis suggested that they were specific agonists for the human NMU2R. The natural compounds could decrease food intake and lead to the reduction of body weight in different animal models. To understand the molecular basis of the NMU2R regulation of food intake and body weight, we examined the expression of a number of key genes in hypothalamus and adipose tissues after oral administration of EUK2010 in mice. Our results demonstrated that the expression levels of a number of neuropeptide genes were altered after the treatment of EUK2010. Interestingly, EUK2010 increased the expression of Leptin in white fat. These results suggested that these peptides may participate in the regulation of NMU2R effects in mice.